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Carbonaceous compounds are found in diverse astronomical media [1], many of them found in 
small dust grains. Mostly formed during the last stage of evolution of carbon rich stars, their 
skeleton is thought to be mainly composed of carbon and hydrogen [2]. They are thus 
characterized by several IR features which act as fingerprints of their presence, namely 
aliphatic, aromatic and olefinic functional groups [3]. 
 
The present study is devoted, from the theoretical and experimental point of view, to the study 
of structural and spectroscopic features of Hydrogenated Amorphous Carbon (HAC) whose 
absorptions have a very good degree of agreement with the astronomical observations.  
 
Ab initio calculations of a series of randomly packed Polycyclic Aromatic Hydrocarbons (PAH) 
derivatives (Fig 1) are performed in order to understand, in an atomistic context, the spectral 
profile of these species. Among other factors: amorphization, inhibition of bending modes and 
number of functional groups are considered in these calculations. Simulation cells are 
constructed using a Metropolis Montecarlo procedure. The level of theory chosen is Density 
Functional Theory (DFT) in its Generalized Gradient Approximation (GGA) formulation of the 
exchange and correlation energy, using a plane wave expansion of the total electronic wave 
function. 
 
Irradiation experiments with high energy electrons (5 keV) are conducted in an attempt to obtain 
quantitative data on the rate of destruction of these materials under extraterrestrial conditions. 
Upon collision with the sample, high energy electrons produce a cascade of processes whose 
destruction effect is similar to the one measured for cosmic rays analogues (MeV protons). The 
samples are generated by Plasma Enhanced Chemical Vapour Deposition (PECVD) and the 
irradiation is monitored by IR spectroscopy, taking into special consideration the 3.4mm 
absorption band (Fig 2). 
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Figure 1: Amorphous cell containing three 
methylated derivatives of phenantrene. 
 
Figure 2: Decay of the CH aliphatic 
stretching region upon electron irradiation. 
